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(57) Abstract 

An endoscopic instrument includes a forceps unit (1 1) for being positioned within an anatomical cavity and a removable operating 
unit (13). The forceps unit includes a housing (12), an outer tubular member (14), an intermediate member (16), and a handle mechanism 
(24, 26) coupled with at least one of the intermediate and outer tubular members for creating relative movement between the intermediate 
and outer tubular members. The outer tubular member has a proximal end mounted by the housing and terminates distally at a distal end. 
The intermediate member has a tubular body disposed telescopically within the outer tubular member, a proximal end mounted by the 
housing and an integral one-piece distal end defining a pair of opposed jaws (18, 20) resiliency biased apart such that relative movement 
of the outer tubular member distal end over the jaws causes the jaws to close. The operating unit includes a hub (33) mounting an inner 
tubular member removably disposed at least partly within the intermediate member and carrying operating members for performing at least 
one of the functions of cutting, grasping, manipulating, dissecting, collecting tissue for biopsy, penetrating tissue with a needle, injecting 
fluids, creating suction, aspirating, irrigating, suturing, ligating, visualizing, illuminating and cauterizing. 
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Multifunctional Instrument With Interchangeable Operating 
Units for Performing Endoscopic Procedures 
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gA QKSRQUMB QF THF INVENTION 

Field of the Invention: 

The present invention relates generally to medical procedures 
instruments and, more particularly, to a multifunctional instrument 
interchangeable operating units for performing endoscopic procedures. 


Discussion of the Prior Art: 

Endoscopic and minimally invasive medical procedures, such as laparoscope 
have become widely accepted for surgery and diagnosis due to the associated 
advantages relating to reduced trauma and hospitalization time. The performance 
of an endoscopic procedure typically involves creation of one or more puncture sites 
through a wall of an anatomical cavity using a penetrating instrument including an 
obturator, such as a trocar, disposed within a portal sleeve. After the penetrating 
instrument has penetrated into the anatomical cavity, the obturator is withdrawn 
leaving the sleeve in place to form a portal in the cavity wall for the introduction of 
instruments such as endoscopes, ligating appliers, forceps, cauteries and the like 

into the anatomical cavity. 

Endoscopic procedures commonly involve performing a number of individual 
acts or functions within the anatomical cavity including grasping, cutting, coagulating, 
irrigating, aspirating, puncturing, injecting, dissecting, cauterizing, ligating, suturing, 
illuminating, visualizing and/or collecting specimens for biopsy. However, typical 
endoscopic instruments are capable of performing at most two of the above 
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functions, requiring several incisions for placement of multiple portal sleeves to 
accommodate a suitable number of endoscopic instruments for performing the 
required functions or necessitating frequent withdrawal and replacement of individual 
endoscopic instruments through a single incision. While it is generally desirable to 
minimize the number of incisions created for performing a particular endoscopic 
procedure, substitution of instruments through a single incision can be time 
consuming, depending on the efficiency of the medical facility and staff, increasing 
the period of anesthetization for the patient. Additionally, internal bleeding can 
develop during the substitution of instruments thereby obscuring the field of view and 
requiring time consuming cleanup procedures to be performed. 

A disadvantage of endoscopic instruments having articulated jaws, in 
particular, is that the jaws are typically mounted on pivots at the distal end of 
relatively long shafts requiring complicated and space-consuming linkages for 
converting the user's proximal movements into motion of the jaws and increasing the 
risk of fluid leaking through poorly sealed pivotal mounts. 

SUMMARY OF T HE INVENTION 

Accordingly, it is a primary object of the present invention to overcome the 
above mentioned disadvantages of the prior art with an endoscopic instrument 
capable of performing multiple functions. 

Another object of the present invention is to minimize the number of incisions 
required for performing an endoscopic procedure by performing multiple functions 
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through a single incision with an endoscopic instrument having a forceps unit for 
performing grasping ftxrtons end interchangeable operating units for performing at 
least one of the functions of grasping, cutting, dissecting, aspirating, irrigating, 
penetrating, injecting, creating suction, collecting biopsy samples, hooking, 
manipulating and cauterizing through the forceps unit. 

A further object of the present invention is to reduce the need for frequent 
substitution of mum* thmugh a single incision by canying out multiple functions 
with a single endoscopic instrument heving a forceps unit that remains within an 
anatomical cavity end interchangeable operating units for performing at least one of 
ma functions of grasping, cutting, dissecting, espirating. irrigating, penetrating, 
injecting, creating suction, collecting biopsy samples, hooking, menipulating and 
cauterizing through the forceps unit. 

« is another object of the present invention to bias jaws of an endoscopic 
fcssument together to ensure smooth entty of the endoscopic instrument through a 
portal sleeve and to prevent inadvertent snagging of anatomical tissue. 

Some of the advantages of the present invention over the prior art are that the 
endoscopic instrument can perfom. multiple functions through a single incision 
.hereby minimizing the number of indsions required to perform an endoscopic 
p^cedure. that the frequency of subsfflution of instruments through a single incision 
can be reduced, that use of an endoscopic instrument for picking-up and holding 
objects is simplffied. that objects c*t be hek. w«hout the need for exerting continuous 
hand or finger pressure, that single-handed operation of a forceps unit and an 
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operating unit is facilitated, that conventional handle structures can be used to 
provide users with a familiar feel and to decrease adaptation time, that the instrument 
can be fabricated at low cost using simple mechanisms without complicated linkages, 
and that the instrument can be sterilized for reuse or disposable for single patient 
use as desired. 

The present invention is generally characterized in an endoscopic instrument 
including a forceps unit for being positioned within an anatomical cavity and a 
removable operating unit. The forceps unit includes a housing, an outer tubular 
member, an intermediate member, and a handle mechanism coupled with at least 
one of the intermediate and outer tubular members for creating relative movement • 
therebetween. The outer tubular member has a proximal end mounted by the 
housing and terminates distally at a distal end. The intermediate member has a 
tubular body disposed telescopically within the outer tubular member, a proximal end 
mounted by the housing and an integral one-piece distal end defining a pair of 
opposed jaws resiliency biased apart such that relative movement of the outer 
tubular member distal end over the jaws causes the jaws to close. The operating unit 
includes a hub mounting an inner member removably disposed at least partly within 
the intermediate member and carrying operating means for performing at least one 
of the functions of cutting, grasping, hooking, manipulating, dissecting, collecting 
tissue for biopsy, penetrating, injecting, creating suction, aspirating, irrigating and 
cauterizing. 
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Another aspect of to <*e*«* invention is generally characterised in an 
endoscopic insure™ Coding a housing, an outer tubular member having a 
proximal end mounted by .he hous*g and terminating distally a. a distal end, an 
lnlem ed,a.e member havfcg a tutelar body disposed telescopic* within the outer 
fchular member, a proximal end mounted by the housing and an integral one^iece 
*H end denning a pair of opposed jaws resiliently biased apari, me intermediate 
member defining e lumen in communication with an opening h me housing, bias 
means for biasing the outer tubular member over me jaws, and handle means 
coupied with atleast«>eof the innate and outer tuoular members for creating 
relative movement between me intermedin and outer tubular members, whereby 
the pair of opposed jaws can be opened when me distal end of the outer tubular 
member is moved proximally relative to the jaws. 

A further aspect of trie present invention is generally characterized in a 
mem* o, prtmftg an endoscopic procedure including me steps of introducing a 
tubular member with infegra, one-pece jaws througri an opening in an anatomical 
cavity wall, grasping comical .issue with me jaws, advancing an inner member 
Mft triraugh me tubular member, and performing a medical procedure involvmg 

ir**g. hooking, ma*ula«ng, e**Q.*W. 3spira.ingv*me 
inner member. 

Ye. enother aspect of me present mve^tion is generally characterized in a 
method of pertcmtmg endoscopic procedures including the steps of introducing a 
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tubular member with integrally formed jaws through an opening in an anatomical 
cavity wall, advancing an inner member carrying an operating member distal ly 
through the tubular member until the operating member protrudes distally from the 
jaws and performing a medical procedure with the operating member. 

An additional aspect of the present invention is generally characterized in a 
method of performing endoscopic procedures including the steps of introducing a 
tubular member with integrally formed jaws through an opening in an anatomical 
cavity wall, advancing an inner member distally through the tubular member until an 
operating member having opposed distal portions biased apart is disposed between 
the jaws, opening the jaws to permit the opposed distal portions of the operating 
member to separate, positioning anatomical tissue between the opposed distal 
portions of the operating member, and closing the jaws to move the opposed distal 
portions of the operating member toward one another. 

Other objects and advantages of the present invention will become apparent 
from the following description of the preferred embodiments taken in conjunction with 
the accompanying drawings, wherein like parts in each of the several figures are 
identified by the same reference characters. 

BRIEF DESCRI PTION OF THE DRAWINGS 
Fig. 1 is a perspective view, broken longitudinally, of an endoscopic 
instrument according to the present invention. 

Fig. 2 is a side view, partly in section, of the endoscopic instrument of Fig. 1 . 
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Fig. 3 is a broken side view of an intermediate member for the endoscopic 

instrument of Figs. 1 and 2. 

Fig. 4 is a plan view of a lower jaw of the intermediate member shown in Fig. 

3. 

Fig. 5 is a cross-sectional view of the lower jaw of Fig. 4 taken along line 5-5. 
Fig. 6 is a plan view of an upper jaw of the intermediate member shown in Fig. 

3. 

Fig. 7 is a cross-sectional view of the upper jaw of Fig. 6 taken along line 7-7. 
Fig. 8 is a broken side view, partly in section, of an operating unit for the 

endoscopic instrument of Figs. 1 and 2. 

Fig. 9 is a fragmentary perspective view of the distal end of the operating unit 

of Fig. 8. 

Fig. 10 is frontal view of the operating unit of Fig. 8. 

Figs. 1 1 and 1 2 are perspective views of brackets for use in the endoscopic 
instrument of the present invention. 

Fig. 13 is a side view, partly in section, of an endoscopic instrument according 
to the present invention being passed through a portal sleeve into an anatomica! 
cavity. 

Fig. 14 is a side view, partly in section, of the endoscopic instrument of the 

present invention with jaws opened. 

Figs. 15 and 16 are fragmentary perspective views of the distal end of the 
endoscopic instrument of the present invention grasping anatomical tissue. 
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Fig. 17 is a side view, partly in section, of the endoscopic instalment of the 
present invention with jaws partly closed and the inner member advanced distally. 

Fig. 18 is a fragmentary perspective view of the distal end of an endoscopic 
instrument aooording to the present invention with jaws open and the inner member 
advanced distally. 

Fig. 19 is a side view, partly in section, of the endoscopic instrument of the 
present invention with jaws completely closed. 

Fig. 20 is a fragmentary perspective view of an alternative jaw configuration 
for the endoscopic instrument according to the present invention. 

Fig. 21 is a side view of the jaws of Fig. 20 in a closed condition. 

Fig. 22 is a fragmentary perspective view of another jaw configuration for the 
endoscopic instrument of the present invention. 

Fig. 23 is a fragmentary perspective view of yet another jaw configuration for 
the endoscopic instrument of the present invention. 

Fig. 24 is a fragmentary perspective view of a modified jaw configuration for 
use with the endoscopic instrument of the present invention. 

Fig. 25 is a cross-sectional view of the jaws of Fig. 24 in a closed condition. 

Fig. 26 is a fragmentary perspective view of another modified jaw configuration 
for use with the endoscopic instrument of the present invention. 

Fig. 27 is a cross-sectional view of the jaws of Fig. 26 in a closed condition. 

Fig. 28 is a fragmentary perspective view of yet another modified jaw 
configuration for use with the endoscopic instrument of the present invention. 
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Fig 2 9 is a cross-saaiona, *. oft. jaws a. Fi 9 . 28 in a ctosad condition. 
Fi9 30 is a ^marrtar, parspeCe view or « anc*er «tfM jaw 
juration ,or usa wim *. endoscopic inan^n, o, ft. present invention 

* 31 i sa CTM s.sac,iona 1 V»w=.« 1 ajaws O(F i 9 .30inac to sadccn d mc, 

Fi0 . 32 is a s«e view, broRen icngiiudina,,,, of a m od*ed inner member 
carrying a needle. 

• of th« needle of Fig. 32 protruding distally from closed 
Fig. 33 is a side view of the neeaie oxr iy. * r 

forceps jaws. 

Flg . 34 is a fraamentay sida viaw c, anoftsr modKied innar member canyng 
a needle. 

Fifl . 35 is a -* *» - >- — ^ 

carrying a needle. 

F ig, 36 is a fragmentary side viaw of « another mod>r»d innar member 
carrying a needle. 

scissors. 

endoscopic inslrumant of tha present invention. 

Fig . 39 is a fragment s«e viaw o, ye, anofter modify innar member 

carrying scissors. 

endoscopic instrument of the present invention. 
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Fig. 41 is a fragmentary side view of still another modified inner member 
carrying opposed biopsy box members. 

Fig. 42 is a fragmentary side view of the biopsy box members of Fig. 41 within 
jaws of the endoscopic instrument of the present invention. 

Fig. 43 is a perspective view, in cross-section, of the biopsy box members of 
Fig. 41 enclosing a tissue sample. 

Fig. 44 is a fragmentary side view of another modified inner member carrying 
opposed biopsy box members. 

Fig. 45 is a fragmentary side view of the biopsy box members of Fig. 44 within 
jaws of the endoscopic instrument of the present invention. 

Fig. 46 is a side view, broken longitudinally, of an alternative inner member 
carrying a hook for use with the endoscopic instrument of the present invention. 

Fig. 47 is a cross-sectional view taken through line 47-47 in Fig. 46. 

Fig. 48 is a fragmentary perspective view of the hook of Fig. 46 within jaws of 
an endoscopic instrument according to the present invention. 

Fig. 49 is a fragmentary side view of the hook of Fig. 46 protruding distally 
from closed jaws. 

Fig. 50 is a side view, broken longitudinally, of an alternative inner member 
carrying a hook for use with the endoscopic instrument of the present invention. 

Fig. 51 is a fragmentary side view of the hook of Fig. 50 protruding distally 
from closed forceps jaws. 


ll 


PCTAJS96/00031 

WO 96/22056 

Fig , 52-59 ere v*ws C Cher mod** inn" .embers ,or us. ^ me 

endoscopic instrumert of me present invention. 

— rfacu.ir^and^-- 

^ advance. d*a»y f member she in Fig. 55. 

Fi , 62 is a perspace view — — endoscopic ins^men, 
according to the present invention. 

of Fig. 62. 

^^c^o.s.preser.i-.oncanoe^edinanv^ 

.an^c^.and.acc^.^-^'^-^ 
..a^a^sieeveine^scop.P^es.so.asiaparoscop^ 

^sprovidinpaccess.osma.ica.ies.s^asv.nsandar.enes.as^as 
larae cavities, such as the abdomen. 

JL. a housin, * an o.er rubber member U ertendin, « « « 

^■nen^^^^-P-^-'-' 16 ^^ 
ap . r „ fh and te s 24 aM«e,endi. f rom 1 neno U sin 3 a,anan gte re l a,,ve 1 o^ 
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longitudinal axis of the instrument. Operating unit 13 includes a hub 33 releasably 
coupled with the housing 12 and carrying an inner member 22 at least partly 
telescopicaliy fitted within the intermediate tubular member 16. 

As best seen in Fig. 2, housing 12 is generally tubular with a cylindrical 
sidewall 28 and front and rear walls 30 and 31 closing opposite ends of the 
cylindrical sidewall 28. A rear portion of the cylindrical sidewall 28 is externally 
threaded to mate with an internally threaded ring 32 carried by the cylindrical hub 33. 
Hub 33 has front and rear endcaps 34 and 35 and can be mated with or separated 
from housing 12 by rotation; and when mated with housing 12, the front endcap 34 
abuts or is proximate housing rear wall 31. A slotted opening 48 is formed in the 
cylindrical sidewall 28 of housing 12 and extends longitudinally between the front and 
rear walls 30 and 31 of the housing to permit handles 24 and 26 to pass 
therethrough. 

Outer tubular member 14 is open at both ends and extends through an 
opening in the housing front wall 30 to terminate proximally at a transverse flange 50 
disposed between front wall 30 and rear wall 31 of the housing. Distal end 52 of 
outer tubular member 14 can be blunt as shown, tapered, beveled or chamfered as 
desired or have any other suitable distal configuration. Preferably, outer tubular 
member 14 is made of a substantially cylindrical length of a substantially rigid 
material, such as stainless steel or other medically acceptable plastic or metal 
material. 
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tubular body 54 is split longitudinally to forni integral one-p*ece jaws 18 

^^reoes S es68a n d60 to canyin 9 iawin» rt s62ande4. Jaw 

he formed with jaws 18 and 20 as an integral one-p.ece 
attachment or can be formed wun j« 

attacnmen ^« or tread 66 suitable for grasping 

construction. Each insert defines a grasping surface or tread 66s 

«u <uch as a needle and a longitudinal slot or 
anatomical tissue or holding instruments such as 

• .onrfnftheinserttoapositionproximallyspaced 
gr oove68exterKJingfromaprox^alendofthe.nsertto P° 

ha ■ ~rt Arepeatedpatternofdiamond-shapedprotrus.ons 
fmm the distal end of the insert. Arepeawujw 

«w surfaces such as those having parallel ribs or 
is shown for tread 66; however, other surfaces sucn 

.dbeused Thedepthofeachgroove68wi..dependonthe 
textured portions could be used. Th 

rT ^ m[v?rs carried by the inner member 22 as win oe 
size of any operating members camea y 

h _- — ^c^.oand.aretonnedonrespeot.vee^ 

"Tt: 

(unc^on where each jaw connects Wrthlhe tubular bod, 54. 
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As best seen in Fig. 3, tubular body 54 of intermediate member 16 is 
preferably formed with jaws 18 and 20 as a single unitary part using a resilient 
medically-acceptable material such as a spring steel or plastic having suitable elastic 
properties for normally biasing the upper and lower jaws 18 and 20 apart while 
permitting the jaws to be moved towards one another in response to axial forces 
acting on the jaws and/or cams as a result of relative movement between the outer 
tubular member 14 and intermediate member 16. Referring again to Fig. 2, it can be 
seen that a bias member 53 is connected between the outer member flange 50 and 
the intermediate member flange 56 such that the outer tubular member 14 is normally 
biased distally relative to the intermediate member causing the distal end 52 of the 
outer member to slide over the jaws 18 and 20 so that the jaws are normally closed 
together as shown in Figs. 1 and 2. Bias member 53 is shown as a helical coil spring 
disposed around the intermediate member 16 and held in compression between the 
outer and intermediate member flanges 50 and 56; however, it will be appreciated 
that bias member 53 can include various other types of springs as well as other types 
of bias devices including tension springs, torsion springs, pan springs, leaf springs, 
rubber, plastic or magnets, for example. 

As best seen in Figs. 8-10, inner member 22 includes a cylindrical or tubular 
shaft 74 and an operating member in the form of a flat single-edge cutting blade 76 
mounted at a distal end of the tubular shaft 74. The blade 76 has a width w slightly 
less than the diameter of the tubular shaft 74, a length I approximately equal to or 
greater than the length of the slots 68 in jaw inserts 62 and 64, and a thickness t 
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s ,an,ed. cu^ serrafed or .oofhed orting edges — * - — "** 76 
80 and 82 on either side of the Wade for communicating with the passage formed by 

in .hefronfand rear wai^and* ofhous*, liandthefron, and rearendceps 

34 and 38 o* huh 33 .0 ferminefe proximaiiy oulside me huh a, a spherfca, reservoir 
M ^a^a^88^as,o P ooc*v,ve8 6 d te posedw«hin.e reservoir 

tubular shaft. 

Ah and te 90ex.e^^ver S e 1 »^tuhu,arshan74nearmeprox,ma,end 
enters ,he fuhuiar she* 74 on a side oppose fha hendie end is connected w«h 
eiecfric coaguia**, for exempie us*, M bade 78 es a oond^iva etement. 

^ re arer^34and38o,,h*h*. A Was member looses a he,*ai 

^isp^^di^^^^^ 7 ^^^ 88 ' 0 "^ 

K „ flannp 94 to bias the inner member 22 

the front endcap 34 and the .nner member flange 94 

proximally within hub 33. 
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Inner tubular member 22 is prevented from being inadvertently moved in a 
distal direction by a safety mechanism 36 disposed within the hub 33. A push-button 
safety mechanism is shown whereby the inner tubular member 22 can be locked in 
a retracted position with the inner member flange 94 abutting the rear endcap 35 by 
depressing the button and can subsequently be released prior to being moved 
distally by depressing the button a second time. It will be appreciated, however, that 
other safety mechanisms can be used, including rotatable levers, detents, and 
splined collars for example. The safety mechanism shown includes a post 37 
extending radially through the hub, a bias member 38 connected between the post 
and the hub for biasing the post radially outward, a push-button 39 mounted on top 
of the post externally of the hub, a latch spring 40 disposed within the hub for 
engaging the post in a locked position where a lower end of the post engages the 
inner member flange, and a trigger 41 for releasing the latch spring to allow the post 
to move radially outward to an unlocked position. The post 37 is oriented 
transversely relative to the longitudinal axis of the inner tubular member in 
configuration parallel to the inner tubular member flange 94 and includes an annular 
flange 42 disposed within the hub. Bias member 38 is shown as a helical coil spring 
disposed around the post and held in tension between the hub 33 and the annular 
flange 42 to bias the post radially outward of the hub. Latch spring 40 is formed of 
a resilient strip of material configured to have a flat base 43 secured to an outer wall 
of the hub intermediate the front and rear endcaps and a downwardly angled arm 44 
extending from a proximal end of the base toward the post. Arm 44 bends back on 
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M ,o fen. a latching surtax 45 substantially parallel .0 annular flange 42. A 
extend 46 o, the *m extend frcxn a *s«a, end of the la,ch*g surface 
45 in eonfiourauon pan.Ha, ,o .ha post. Tngger 41 ,a disposed Parnate arm 
extension 46 and is pivotally m^ntad an a pin 47 sacurad ,o ma hub. Tha trigger 
i, generally .--shaped with a lag 49 ovarii arm extension 46 and a teg 51 
sanding Iransveraely - teg 49 ano a. a slfch. dow^ard angla tootdng a. Fig. 2 
t0 be diaposad beneath the annuiar pes. lianga 42 when fte pes. is in ma tocKed 
p.*, shown A torsten spring (no, shown, can ba connect b«ween ,ha Iriggar 
and ma hub to bias ma mggar in a countercteckwisa direction looking a. Fig. 2 such 
mat tha teg 49 is normally in contact with me arm extension 46. 

Handles 24 and 26 are conventional and extend through slotted opening 46 
in ma side wall 26 of housing 12. Reter*g « -o Fig. 2. it will ba seen that each 

~< ™ a hnit dowel or Din 102 secured to a mounting plate 
handle is pivotally mounted on a bolt, dowei or pin 

10, extending outward from side wall 26 along an edge of slotted opening 46. 
Proximal handle 24 includes a finger teop 104 configured ,o accommodate one or 
^^o,maus W andash*K106coanac^m.«nga Tto opw W ,a fl «,anad 

end ponton 106. Flanged end portion 106 extends Wo housing 12 towards 
intermediate member flange 56 through slofled opening 46 and protrudes distall, 
from shanK 106 <o pivolally moun, pin 102. Disla, handla 26 includes a finger loop 
1 10 configured to accomodate one or mora fingers of the user and a shanK 1 12 
connect ft. finger loop with a flattened end portion 114 in sliding contact wift 
flattened and portion 106 and extendi^ into housing 12 towards outer member 
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flange 50 through slotted opening 48 and protruding proximally from shank 1 12 to 
pivotal ly mount pin 102. 

Handles 24 and 26 are coupled with intermediate and outer members 1 6 and 
1 4 using brackets 1 1 6 and 1 1 8, respectively. As best seen in Fig. 1 1 , bracket 1 1 6 
is generally U-shaped and includes forward and rearward walls 120 and 122 spaced 
to accommodate intermediate member flange 56 therebetween and a bend portion 
124 joining the forward and rearward walls. Vertical notches 126 and 128 with 
semicircular bottoms 127 and 129 are formed in walls 120 and 122 with the 
semicircular bottoms being concentrically aligned for allowing passage of the 
intermediate and inner members 16 and 22 through bracket 116 while clamping 
intermediate member flange 56 between the forward and rearward walls of the 
bracket. A pair of tubular bosses 130 and 132 are mounted underneath bracket 116 
in axial alignment and spaced to accommodate the flattened end portion 108 of 
handle 24 therebetween. A pin 134 pivotally connects the flattened end portion 108 
with bosses 130 and 132. Bracket 118, shown in Fig. 12, is similar to bracket 116 
and includes forward and rearward walls 136 and 138 joined by a bend 140, notches 
142 and 144 with semicircular bottoms 143 and 145 for accommodating outer and 
intermediate members 14 and 16, and bosses 146 and 148. Flattened end portion 
114 of distal handle 26 fits between bosses 146 and 148 and is rotatably held 
therebetween by pin 150. 

Referring again to Fig. 2, a pair of mating protrusions 1 52 and 1 54 are carried 
at opposed locations on finger loops 104 and 1 10 to lock handles 24 and 26 together 
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a „ y «her - * -* - — — ' a,Ch ,09emer 

for the particular procedure to be performed. 

instnjm en, 10 retiree ■* inner o^er * -bed W the bub 33 be «- 

^ side.,, » Hub 33 can tben » rbreadedt, attached to boua.no » 

»«— — h0USln ° re , 

hftr flanQe 94 abuts the rear hub endcap 35 caus,ng blade 76 
where the inner member flange 94 aDux 

• r member 22 to be disposed proxima.ly of jaws 18 and 20. As 
carried by inner member t£ w w 

mh pr 22 can be locked in the retracted pos.t.on 
mentioned previously, the inner member 22 can 
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and prevented from being moved distally by use of safety mechanism 36 such that 
blade 76 carried by the inner member cannot be inadvertently advanced toward the 
jaws. 

Use of the endoscopic instrument 10 of the present invention is illustrated in 
Figs. 13-19, wherein the instrument 10 is shown being guided through a portal sleeve 
156 positioned in a wall W of an anatomical cavity. The instrument 1 0 is preferably 
passed through the portal sleeve 156 with jaws 18 and 20 at least partly closed so 
that the instrument can be inserted without catching on anatomical tissue or snagging 
structure within the portal sleeve. Since the outer tubular member 14 is normally 
spring-biased to a position partly closing the jaws, the user need not exert any force 
on the handles of the instrument during insertion. 

With jaws 18 and 20 partly closed, the endoscopic instrument 10 is inserted 
through portal sleeve 156 positioned within the anatomical cavity wall W, as shown 
in Fig. 13, to access an operative site within the anatomical cavity. The portal sleeve 
156 can be positioned in the wall using any suitable penetrating technique, including 
those creating puncture sites by means of removable obturators such as trocars, and 
is shown carrying a valve housing 158 at a proximal end to prevent the loss of 
pneumoperitoneum during insertion and withdrawal of the endoscopic instrument 10. 
Visualization of the endoscopic procedure can be accomplished using a conventional 
endoscope (not shown) incorporated into the endoscopic instrument 10, for example 
within tubular shaft 74, or separately positioned within the anatomical cavity through 
a second portal sleeve located at another puncture site. 
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Endoscopic InsVunent 10 is advanced distolly thrcugh portal sleeve 166 until 
jm 16 and 20 emerge into the anatomical cavity. At this point jaws 1 8 and 20 can 
be opened to permit visualization through tubuiar shaft 74 or can remain closed in 
mecaseofasaparatalyposKionadendoscopebeingutilized. If the jaws 18 and 20 
are to be opened, this is accomplished by exerting finger pressure on finger loops 
104 and 110 aga*sttheforc* Chios member 53 to spread Ihe loops apart as shown 
in Fig. 14. Pivctol movement of linger ioops 104 and 1 1 0 about pin 102 in opposite 
*ections causes brackets 1 16 and 1 18 to be pivoted towards one another around 
pin 102. The tatfuM cedent of me pivotal movement of brackets 1 16 and 
118 movas outer and intermediate member fianges 50 and 66 together. Any 
averse component of the brackat movement is accommodated by vertical sliding 
of the bracket walls against intermediate and outer member flanges 50 and 56. 
Movement of outer and intermediate membar flanges towards one another causes 
ma outer member dista, end 52 to slide off of jaws 1 8 and 20 in a proximal direction 
allowing me jaws to spread apart elastically. 

The insm-mant 10 can be moved within the anatomica. cav«y with jaws 1 8 and 
20 in either the open or closed condition depending on ma type of visualization 
utilized and me desirability of presenting a narrow or wide jaw profile durtng 
movement, tn Fig. 15, me jaws 18 and 20 are shown in the opened conditio, for 
being positioned around anatomica, tissue T to be grasped. The tissue T is located 
belwaen tissue grasping Hisarta 62 and 64 so ma. when jaws 18 and 20 are partly 
cosed, for exampfe by releasing finger pressure on me handles 24 and 26 to allow 
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bias member 53 to close thr .vs, the tissue T will be securely held within the small 
gap between the jaws as shown in Fig. 16. 

More specifically, when finger pressure on the handles 24 and 26 is released, 
bias member 53 biases flanges 50 and 56 apart, causing brackets 116 and 118 
mounting the flanges to pivot in opposite directions about pin 1 02. Movement of the 
brackets 1 16 and 118 away from one another causes finger loops 1 04 and 1 1 0 to be 
rotated or drawn towards one another. Movement of outer and intermediate member 
flanges away from one another also causes the outer member distal end 52 to slide 
distally over jaws 18 and 20 tending to cam the jaws toward one another. At this 
point, jaws 18 and 20 are partly closed, i.e., separated by a small gap, and outer 
member distal end 52 abuts cams 70 and 72 on opposite sides of the partly closed 
jaws as shown previously in Fig. 2. Inner member flange 94 remains biased 
proximally against hub endcap 35. 

With tissue T firmly grasped between jaws 18 and 20 as illustrated in Fig. 16, 
inner member 22 can be advanced distally as shown in Fig. 17 to move the blade 76 
along insert grooves 68 thereby cutting through the anatomical tissue T held between 
the jaws. First, safety mechanism 36 is released by pressing down on the push- 
button 39 to cause the annular flange 42 formed on the post 37 to engage the trigger 
leg 51 rotating the trigger clockwise looking at Fig. 2. The trigger 41 is spring-biased 
in a counterclockwise direction and will thus return to its original position once the 
annular flange 42 advances beyond trigger leg 51 . When pressure on the push- 
button 39 is released, safety bias member 38 will draw the post 37 upward, looking 
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at Fig. 2, so that the flange 42 will engage trigger lag 51 from the other side causing 
lhe trigger 41 to rotato counterclockwise and .rigger leg 49 to bear against ami 
ea^ic^. An, e^46,^musta K t*g solace 45, are moved away from 
post pending bias member 38 to move «te pes. to lis unlocked position shown 
in Fig. 17 where the annular flange abuts the outer wall of the hub. 

With the satotv mechanism disabled, the inner member 22 can be advanced 
Py raving handle 90 toward hub 33. Blade 76 a, the distol end of the inner member 
isa.ig^wim^g^seetonnedin.heiaw^s.to 
tom^a^^l^ofmei^rmen^.arKt.ssl^tealong^grooves.oco. 

^.issuehetdbeN^meiaws. Snc. .1* grooves shc^<torK*.«.nd. been.*, 
lang* of the jaws, the distal ends o, the grooves 68 can also serve as stops or 
apuiments limiting me disto, movement of the blade when me laws are closed to 
prol act surging organ structures. The tissue T can be complete* or pad* cot 
as desired and w»l be held between jaws 18 and 20 una, the jaws are opened, 
atlowing further procedures, such as cauterization, to be performed with me tissue 
MM As menaooed previously, U*utar shaft 74 is hollow and can thus be 
ufllfced for oeating sucaon during die procedure, performing aapiratiort or irrigation 
a ,o facilitate passage of additional instruments or fluids Wo die anatomies, cavfty 
as desired Mar a cufting pnxedue. blade 76 can be automatically retracted under 

k - inn «r thft iaws can be opened to release the tissue 
the influence of bias member 100 or the jaws can db p 

and the instrument manually withdrawn. 


24 


WO 96/22056 


PCT/US96/00031 


Cutting can be accomplished without grasping using the endoscopic 
instrument 10 in the manner illustrated in Fig. 18. Use of the instrument 10 proceeds 
essentially as described above for a grasping and cutting procedure; however, inner 
member 22 is moved distal ly with jaws 18 and 20 in the open condition. With the 
cutting edge 78 of blade 76 exposed, the instrument 10 can then be advanced 
against anatomical tissue or other objects and suitably manipulated to create cuts of 
varying length and depth. Blade 76 can be locked in the extended position shown 
or any other position relative to the hub by use of additional buttons, like that of 
safety mechanism 36, or using any other type of known locking mechanisms. 

As mentioned previously, tissue can be grasped and securely held with jaws 
18 and 20 partly closed; however, for certain procedures it may be desirable to draw 
the jaws completely together as shown in Fig. 19, with or without objects held 
between the jaws. The jaws 18 and 20 can be closed completely or clamped 
together by drawing finger loops 104 and 110 towards one another until outer 
member distal end 52 slides distally over cams 70 and 72 to force the jaws into close 
contact with one another. If tissue or some other object is disposed between the 
jaws, advancement of the outer member 14 over the cams 70 and 72 will result in 
greater compression of the object. When loop handles 104 and 110 are drawn 
sufficiently close to one another, mating protrusions 152 and 154 will be engaged, 
locking the handles in their current position. If the mating protrusions 1 52 and 1 54 
are ratcheted as shown, various degrees of compression can be achieved and 
maintained without continuous finger pressure being applied. Closure of forceps 
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jaws 18 and 20 also halps prevant passage of fluids through intermediate and innar 
members 16 and 22 of tha endosoapic InsUument. allowing the operating unit 
(including hub 33 and innar member 22) to be replaced with minimum loss of 

pneumoperitoneum. 

Replaoamant of oparating unit 13 involves unscrewing tha hub 33 from 
housing 12 and withdrawing tha hub along with innar member 22 to permit a new 
operating unit hub canying a different type of inner member to be inserted for 
performing other functions, such as. for example, citing, grasping, hooking, 
manfculaUng. disserting, collecting tissue for biopsy, penetrating, injecfing. creating 
suction, aspirafing. irrigating, cauterizing, suurfng, ligating. visualizing and 
iiiuminating. During substitution of operating units, the opening in the rear wall of the 
housing can be closed using a finger or conventional valves, such as flapper or 
ttumpet valves, to help prevent loss of pneumoperitoneum. 

A modification of the endoscopic instrument 10 of the present invention is 
inuarated « Figs. 20 and 21 wherein jaws 18 and 20 and .issue grasping jaw inserts 
62 and 64 are formed as an integral one-piece construction and grooves 68 era 
n^de to extend along me long* of the .issue grasping inserts 62 and 64 to define 
an aperture 158 a, ma distal end of laws 18 and 20 when the jaws are closed. 
Aperture 158 can be used for extending blade 76 and o.har opening members 
distally beyond jaws 18 and 20 or for permitting passage of needles and other 
operating members through jaws 18 and 20 when the jaws are dosed. 
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Figure 22 shows a further modification of the endoscopic instrument 1 0 of the 
present invention in which jaws 18 and 20 include arcuate or concave portions 160 
and 162, respectively, integrally-famed at opposed locations along the length of the 
jaws. Arcuate portions 160 and 162 cooperate to define a substantially circular 
transverse passage through jaws 18 and 20 when the jaws are closed and can thus 
hold a tubular organ, other anatomical tissue or an object therebetween for being 
manipulated or cut without compressing or flattening the organ, tissue or object. 
Tissue gripping surfaces 66 are shown formed on the flat portions of jaws 18 and 20 
but can be formed along the arcuate portions as well. Grooves 68 are interrupted by 
the arcuate portions 160 and 162 but extend longitudinally along the flat portions of 
the jaws and are aligned to form a track for guiding blade 76 or other operating 
members across the arcuate portions; and, when the grooves extend the entire 
length of the jaws as shown, the grooves can define an aperture such as aperture 
158 at the distal end of the jaws. 

In yet another modification of the endoscopic instrument 1 0 of the present 
invention, shown in Fig. 23, the lower jaw 20 is fixed and extends distal ly from tubular 
body 54 along a longitudinal axis of the tubular body. Upper jaw 1 8 in Fig. 23 carries 
a cam 70 and is movable from an open position normally extending at an angle 
relative to the longitudinal axis of tubular body 54 to a closed position where it mates 
with fixed lower jaw 20. Fixed lower jaw 20 can also carry a cam 72. Jaws 1 8 and 
20 include tissue gripping surfaces 66 and grooves 68 formed along the length of the 
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.issue grfp*,g arfacs tose^ - a * btodes and ottter operating manber* 
and to form a distal aperture such es aperture 166. 

Another nation C iaws 1 8 and 20 is shown to Figs. 24 and 26 wherein 
Jaws «ny a pair o. cu«ng btodes 164 «, 166 to opposed reiation near a centra, 
lonait udina, axis o, »» iaws. Btodes 164 end 166 depend perpendicular,, .on, 

1- anohave opposed^ edges 168 and170 
spaced apart when iaws 18 and 20 are c*en ,o permit positioning o, ena.cn.al 
.issue be*»een me blades. When Jaws 18 and 20 are dosed, blades 164 and 166 
^ .ow^s one another and toto so*sa*e «ng oonac, to cu, an, tissue heid 
Pelween .h. jaws. As Pes, seen to Fig. 26, me presence ot bta*. 164 and 166 
petween iaws 18 and 20 prevents compiete closrxe of the *ws and thus can be 

M AoHonina of the tissue is not desired or important, 
useful where compression or flattening ot tne ussu 

Siigh. separation ot jaws 18 and 20 aiso tacilitates visual of the procedure 
^ me endoscopic ins*™*, it it is des^d ma, iaws 18 and 20 move closer 
t0 „„e another, etongate pocKets. show, in phanton, a, 166. can be lomred in me 
tissue grippmg surfaces 66 alongstoe ft. blades ,64 end 166 ,o receive opposed 
cutting edges 168 and ,70. 

Figs 26and27 illustrate a further modfication wherein upper jaw ,8 carr.es 
a contrail, located blade 164 with cutting edge 166 and tower jaw 20 def,nes a 
^ p^e.,72 .or receiving blade 164. Cutting edge 168 is angular,, spaced 
from ,he tower iaw 20 when me iaws are open permitting anatomtoa, Ussue to be 
P os«onedbe^n,hebtode164andpo^172.w h en i aws,8and20arectosed, 
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blade 164 moves toward pocket 172 and is received therein to cut any tissue held 
between the jaws. As seen in Fig. 27, jaws 18 and 20 can be closed completely 
when blade 164 is disposed within pocket 1 72 and can thus compress or flatten any 
tissue held therebetween if desired. 

The jaws 18 and 20 shown in Figs. 28 and 29 carry a pair of blades 164 and 
166 in opposed relation along lateral edges of the jaws. Blades 164 and 166 depend 
perpendicularly from opposed lateral edges of the jaws and have opposed cutting 
edges 168 and 170 spaced apart when jaws 18 and 20 are open to permit positioning 
of anatomical tissue between the blades. When jaws 18 and 20 are closed, blades 
164 and 166 move towards one another and into sliding contact to cut any tissue 
held between the jaws. As best seen in Fig. 29, the presence of blades 164 and 166 
between jaws 18 and 20 prevents complete closure of the jaws and thus can be 
useful where compression or flattening of the tissue is not desired or important. The 
slight separation of jaws 18 and 20 and the off-axis or eccentric position of the blades 
also facilitates visualization of the procedure through the endoscopic instrument. 
Additionally, one or both of the upper and lower jaws 18 and 20 can have a groove 
68 formed longitudinally along a tissue gripping surface 66 so that other instruments 
can be advanced centrally through the jaws 18 and 20 when closed for performing 
various functions. If it is desired that jaws 1 8 and 20 move closer to one another, 
elongate pockets (not shown) can be formed in the tissue gripping surfaces 66 
alongside the blades 164 and 166 to receive opposed cutting edges 168 and 170. 
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Fi9 s 30and31 illusttate a further motfncation wherein upper jaw18cames 
an off-axis Wade 164 wflh cu«*g edge 168 «id tower jaw 20 defines a concave 
^ 172tor receive blade 164. Cufling edge 168 is anguiarly spaced from the 
« jaw 20 when me Jaws are open pending anatomfcal .issue to be positioned 
^fre Wade 164 end po*e,172. When*ws 18and 20 a™ closed. biade 164 
n.ves toward pocKe. 172 m is received therein to a, eny tissue he,d between me 
^ as seen in * 31 , jaws 1 8 and 20 can be dosed completely when biade 164 
i8 disposed within pocKe. 172 and can thus compress or flatten any tissue heto 

therebetween if desired. 

Biedes 164 and 166 in any of me jaw ccrtg^ons described above can also 
nave dista, cutting edges „,Ke oMing edge 78 .or biade 76, lor being advanced 
against anatomica, tissue by d*ai movement of jaws 18 and 20. Further, me 
c^cu^edg^^^^c^be^oflsetflontoneanomer as shown 

to provide a sdssc»*e o*g ecfl«, « can be direotiy alfcned to ebu, when Cosed 
thereby providing a chopping action if desired. 

As mentioned previousiy. hub 33 can be removed from housing 12 by 
^ew*g me r^g 32 ^ me evaded portion o, the housing 12 and withdrawing 
frahubatongwimfhai^ermen*^ other grating umls having hubs cany«g 
various «. « inner members, such as me inner members described beiow. can 
^mroadedontothehousir^pertorming various tundtonswimo., removing 
.nafcroeps unit from me analwntoa, cavity. This is particuiariy usefu, where Ussue 
is aiready heid between jaws of me forceps unit and an inner member any* a 
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different type of operating member is needed for performing some operative step with 
the tissue held in place. 

Figure 32 shows an alternative distal configuration for an inner member 22 
wherein the tubular shaft 74 terminates distally at an open end 173 carrying an 
operating member in the form of a coaxial needle-like protrusion 176 with a distal 
tissue-penetrating tip 178 and a proximal flat plate-like base 175 arranged 
diametrically across the open distal end 1 73 of the tubular shaft 94. Inner member 
22 fits telescopically within intermediate member 16 and can be advanced distally in 
the manner described above so that needle 176 passes through jaw grooves 68 to 
pierce tissue held between jaws 1 8 and 20 or to protrude distally from aperture 1 58 
when the jaws are closed as shown in Fig. 33. Fluids can be introduced or drawn 
through tubular shaft 74 via open distal end 173; and in the case of fluid introduction, 
the presence of the flat base 175 across the opening will tend to separate any fluid 
flow for increased dispersion. 

The inner member 22 shown in Fig. 34 is similar to that shown in Figs. 32 and 
33 with the exception of the tubular shaft 74 terminating distally in an inwardly 
tapered frustoconical portion 174 carrying a coaxial needle-like protrusion 176 with 
a sharp tissue-penetrating tip 178. The needle-like protrusion 176 is hollow and has 
a beveled opening 180 at a distal end for allowing passage of fluids through the 
needle. The peripheral edge of beveled opening 180 defines the sharp tissue- 
penetrating tip 178 of the needle and can be used for penetrating anatomical tissue 
held between jaws 18 and 20 or can be protruded distally from aperture 158 when 
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aldose* vartc^can be predseiy administer — — 

^tomfca, flssue or cav«y using hollow needle 176 «, valve 86 opened ana 
proximal apart.* 86 conneded with appropriate instrument such as suction 
,ines fluid sources or any other fluid handling apparalus. 

' The inner member die* canflgurafions shown in Fig, 36 and 36 are similar 
t0 .nose mussed in Fig, 32 and 33, but «. needle protrusions 176 be,ng 
offset from the cantrel .ngUudina, ex* o, each ahafl 74. The needle 
^ 176 o, Ihe i^r merger ,2 sl^wn in Fig. 38 is movehle a ,ong e groove 
« as M shown in ,he faced lower jaw 20 of Fig. 23. bu, is hollow and has a 

^ ^ The needle profusion 176 o, inner member 22 shown in Fig. 
36, S so,idendisa,somovab,ea to nggro m e68inflner K ad,oweriaw20sho«iin 

Fi9 23 for proving disfally from aperture 1 58 when )aws 1 8 and 20 are dosed. 

Rgure 37 show, anomer alfamafive disfa, corporation for inner member 22 
serein fubular shafl 7, tenninefes distally in a pair of pivofed scissor blades 182 
,„„ 18 4. Scissor blades 182 and 184 are configured ,o « wifhin grooves 68 ,n 

,« .~i M as shown m Fig. 38 and include opposed cutting edges 1 66 
movablejaws18and20assnowninria 

„,« Proximal ends o, blades 182 and 184 are pivotally mounted on a p,n1S0 
^.oaflatbaseigi extending dis,e,,y flom tubufcr shafl 74. Blades 182 and 
1M are biased epart v*h a bias member such as a forsion spring <no, show,, 
.sposedaro^pin^andconnededbetweenthe blade, Inner member 22 can 
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member can be advanced into intermediate member 16 by threadedly engaging hub 
33 to housing 12, for example, and is positioned between jaws 18 and 20 by distal 
movement of handle 90. If fixed, the inner member is advanced between jaws 1 8 and 
20 simply by mounting the hub 33 to housing 12. Blades 182 and 184 are movable 
to be pivoted together for passage through intermediate member 16 and will spring 
away from one another into grooves 68 upon advancing distally between jaws 18 and 
20 of the endoscopic instrument 10. With the blades 182 and 184 seated within 
grooves 68, cutting is accomplished by opening the jaws 18 and 20 in the manner 
previously described (i.e., by separating loop handles 104 and 1 10), positioning the 
anatomical tissue between the blades, and releasing the loop handles to permit the 
jaws to close around the tissue. Cutting edges 1 86 and 1 88 of blades 1 82 and 1 84 
slidingly contact one another to cut anatomical tissue held therebetween or can be 
directly aligned to perform a chopping-type cut. If tubular shaft 74 is open at a distal 
end, fluids can be introduced or drawn out of the anatomical cavity via the distal 
opening prior to, during or after a cut is made. The inner member 22 can then be 
withdrawn proximally from jaws 1 8 and 20 by releasing handle 90 if inner member 22 
is biased, or by uncoupling hub 33 from housing 12. In either case, blades 1 82 and 
184 are cammed together about pivot 190 within intermediate member 16 during 
passage of the inner member through the intermediate member. 

The inner member 22 shown in Fig. 39 includes a pair of scissor blades 1 82 
and 184 like those described above but with the lower scissor blade 184 being fixed 
to extend longitudinally and the upper scissor blade 182 being pivotally mounted on 
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is movable toward the lower Wade by dosing me ja*s. 

to «, a pa, - opposed b^ bo, menfcers « - 1W. box 
U n^ P -anda f e f ^.asedapa rt ,or, t w Wn ^e 8 ^2 

« and m oan nave an y oon^ion In cross-sec,*, .or example eem,- 

18 and 20 wnen the iaws ate dosed. Tbe cu«in g surfaces ,00 end » can be 

cut orfor direct abutment to perform a cboppin, out. When a «ssue sample T , 
^-fc^* — — »-*~^ 

• mm MM « the entire instrument 1 0 removed for retneval 
and another inner member insenea ui 

of the biopsy specimen. 
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The inner member 22 shown in Fig. 44 is similar to that shown in Fig. 41 but 
with the lower biopsy box 194 fixed to extend longitudinally from tubular shaft 74 and 
the upper biopsy box 192 being resiliently movable. The upper biopsy box 192 is 
biased away from the fixed lower biopsy box 194 and, when fitted within a jaw 18 
such as that shown in Fig. 45, is movable toward the fixed biopsy box 1 94 by closing 
of the movable jaw 1 8 against the fixed jaw 20. 

Figs. 46 and 47 illustrate yet another modification of the inner member 22 of 
the endoscopic instrument 10 wherein the distal end of the tubular shaft 74 is closed 
' by a forward wall 204 and carries a distally extending hook 206. Hook 206 
terminates proximally at a base plate 208 extending perpendicularly from wall 204 
and includes a solid shank 210 extending distally from a lower or transverse edge of 
the base plate 208 to terminate at a substantially U-shaped needle 212 having a 
blunt or sharp tip extending proximally toward base plate 208. Shank 210 of hook 
206 can be fitted within a groove 68 extending through a lower jaw, such as the fixed 
lower jaw 20 shown in Fig. 48, so that the curved needle 212 protrudes distally 
beyond the jaw. Axial movement of tubular shaft 74 within intermediate member 16 
advances and retracts the hook 206 relative to jaws 18 and 20 so that when the jaws 
are closed, hook 206 can be used in cooperation with the upper and lower jaws 1 8 
and 20 to capture anatomical tissue T in the region between the curved needle 212 
and the distal end of the jaws as shown in Fig. 49. Hook 206 can also be configured 
for use as a cautery or to snag, puncture or manipulate anatomical tissue as desired. 
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^ 22 carrying a solid hook is illustrated in Fig. 50 and is 
^^"^ ' ^e*ee,iono,.heshanK 2 10 

-i 912 hav ng a smaller raaiu© 
...^a-d — 9 shank2 10 ft* v«n slots 68 c, 

CaUWW, ° IT Tne tubular shafts 74 of the inner members shown 

wpnxedure being performed. The rub 

■ - an d 50 oan also hav. open distal ends for perm,tt,ngp«s g 
in Figs. 46 and 50 can a base 208 will men be 

. •„ «,« case of open distal ends, each base /uo 
therethrough and, in the case ot op 

^ need, portions 212 betng ho„«. ^ ^ 

^ a continuous channel 216 forme 

rile212 Fluid passing through a small opening ,n d.sta. 
channel 216 is directed along channel 216 1 
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the channel. The inner member 22 shown in Fig. 55 is similar to that shown in Fig. 
54 with the exception of tubular shaft 74 having an open distal end 218 for creating 
an even more diffuse flow or permitting passage of other implements therethrough. 

The needle 212 for the inner member 22 shown in Fig. 56 is straight and 
extends perpendicularly from shank 210. A channel 216 is formed along an inside 
surface of the shank 210 and needle 212 from a small opening in wall 204 at the 
distal end of tubular shaft 74 to the tip of the needle. 

Another modified inner member is illustrated in Figs. 57 and 58, wherein the 
modified inner member 22 includes a tubular shaft 74 having an open distal end 218 
carrying a perpendicularly angled hook 206. Hook 206 terminates proximally at a 
base plate 208 extending diametrically across open distal end 218 of tubular shaft 
74 and includes a solid shank 210 extending distally from a lower edge of the plate 
to terminate at a perpendicular needle 212. The inner member 22 shown in Fig. 59 
is similar to that shown in Fig. 57 but with a curved, rather than straight, needle 212. 
Needles 212 for the inner members shown in Figs. 57 and 59 are shown having 
relatively blunt tips 213 for contacting anatomical tissue without penetrating into the 
tissue. It will be appreciated, however, that tips 213 can be sharp to penetrate 
anatomical tissue if desired. 

When an inner member 22 such as that shown in Fig. 55 has an open distal 
end 218, tubular implements can be introduced into the tubular shaft 74 through 
aperture 88 and advanced distally to emerge through the open distal end 218 of the 
tubular shaft. Fig. 60 illustrates an exemplary tubular instrument 220 insertable 
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^^sh^andhavingafubul* body 222 earning a cuftirt, b*de 224 
Cu«mgb*de224 Mud-. — -*.-* » 

»e*»-in-*«*-*-" nF * w - ' nuse ' innW 

and 20 .o capture tissue btfwee. t. needle and me distal end o, the iaws and 

» slides e,«* d^l 216 and ^ an aperture (such es aperture 

21 ) to cut the tissue held between the needle end the jews. 

A modification of the endoscopic instrument of the present invention is shown 
in Figs 62 end 63 a, 310. The modHled endoscope instrument 310 is «milar to 
e ^^10v*«excep^c.c TO r«r*be^n g fixed,o«,eforceps 

M and other hand, beir, moveble .0 drive a racK and pinion drive mechanism 
^advar^ng^c^^ar-nemberdislattyovermeforcepsiaws. Forcepsunrt 

312 to the endoscopic MM-* 310 incKrfes a generally regular housing 314 

, .™i»«-»ans316and318orientedperpendicular 
having longitudinally spaced front and reer walls 3it> an 

, ongit udinal axis, and a bo«aa wal, 322 having a concave portion 324 curving 
from the front wal, to .one a handle 326 with an elongate finger loop 328 
^ to accomodate one or n»e fingers o, a use, and a straight portion 330 
exte^ing proximally from en upper end of me handle in conf*ure,ion pare.*, to .he 
top well. A movable hand* 332 „ pivo«y nx^ed on e pin 334 proximelly spaced 
^ me f«ed ben«e 326 and secured to a «. =r walls o, fhe housing. A lower end 
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of the handle 332 is configured as a finger loop 336 to accommodate one or more 
fingers of the user and a pair of mating protrusions 338 and 340 are carried in 
opposed relation on finger loops 328 and 336 for ratchet-like engagement during 
operational use. As best seen in Fig. 63, handle 332 includes an arcuate end portion 
342 disposed within the housing 314 and defining a plurality of gear teeth 344 on a 
side of the pin 334 opposite finger loop 336. 

An outer tubular member 346, similar to outer tubular member 14 for 
endoscopic instrument 10, extends distally from housing 314 through an opening in 
the front wall 316 of the housing. A proximal end 348 of the outer tubular member 
346 is movably disposed within the housing and carries a rack 350 in spaced relation 
to the toothed end portion 342 of handle 332. A pinion gear 352 is meshed between 
the rack 350 and toothed end portion 342 of the handle to convert rotary or pivotal 
movement of the handle into linear movement of the rack. Looking at Fig. 63, it will 
be appreciated that counterclockwise rotation of handle 332 about pin 334 results in 
proximal movement of the outer tubular member 346 relative to the housing and that 
clockwise rotation of the handle 332 about pin 334 results in distal movement of the 
outer tubular member relative to the housing. In a preferred embodiment, movable 
handle 332 is biased in a clockwise direction toward fixed handle 326, for example 
by use of a torsion spring (not shown) coiled around pin 334 and connected between 
the movable handle and the fixed handle and/or the housing. 

An intermediate member 354 includes a tubular portion 356 having a proximal 
end fixed to the rear wall 31 8 of the housing and configured to form a recess 358 in 
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me rear wall for coupling medical instruments and accessories with the forceps unit 
eno a spherical reservoir 360 distally spaced from the recess A spherical valve 
member 362 is disposed within the reserve* and connected with a knob 364 
externally of the housih 9 for operator of the valve. The tubular portion 366 of .he 
^ memo* tarmina.es distally a. a pair of integrally formed jaws 366 and 
368. similar to jaws 18 and 20. producing ditfally from .he outer tubular member 346. 
With outer .ubular member 346 in .he res. position shown in Fig. 63. jaws 366 and 
368 are partly closed togrfher and cams 370 and 372 are distelly spaced from the 
distal end 374 of the outer tubular member. 

Operating unit 376 for endoscopic instrument 310 is essentially the same as 
operating uni. 13 tor endoscopic instrument 10 but is suitably shaped to m 
telescopically over me rear portion of housing 314. Hub 378 tor operating unit 376 
isge^^^rw**o rt r«.rearendw^ls380and382.a«opwa,,384and 

anirw*d,ycurv^«co™avebo«omwa»386. Top and bottom walls of the hub are 
joined by lateral sidewalls and extend distelly beyond the front end wal, to form a 
rectangular recess configured to receive and frictionally engage me forceps unit 
housing, inner member 388 is the same as inner member 22 and includes a 
pxoximally-biased flange 390 disposed between front and rear end walls of ft. hub. 
The diste, erxi of the xtner member 388 is shown carrying a blade 392 bu, can cany 
er^dcperatingmenfcerdesatoed herein. A lever 394 extends through the top 
_ of fte hub and is pivotelly mounted on a pin 396 secured to me hub near the 
.erend^^rotetionaboutacenfralportionofmetever. A lower end of the lever 
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394 extends a suitable distance into the hub for engaging the inner member flange 
390 in a retracted position to lock the inner member from distal movement. Handle 
396, stopcock valve 398 and coupling 400 are the essentially the same as handle 90, 
valve 86 and coupling 88 for endoscopic instrument 10. 

Operation of the modified endoscopic instrument 310 is essentially the same 
as for endoscopic instrument 10 with the exception that intermediate member 354 is 
held stationary relative to the housing 314 while outer tubular member 346 is 
permitted to move. As a result, jaws 366 and 368 can be drawn together or 
separated without the need of being moved axially and can therefore be precisely 
positioned and maintained at a desired axial position while being opened or closed. 
Movement of the outer tubular member over the intermediate member is controlled 
by operation of movable handle 332. Counterclockwise rotation of handle 332 about 
pin 334 results in clockwise rotation of pinion 352 which engages rack 350 to cause 
proximal movement of the outer tubular member 346 relative to jaws 366 and 368 
thereby permitting the jaws to open. Conversely, clockwise rotation of the handle 
332 about pin 334 results in counterclockwise rotation of pinion 352 which engages 
rack 350 to cause distal movement of the outer tubular member relative to the jaws 
causing the jaws to close. 

Movable handle 332 is preferably proximally spaced from fixed handle 326 as 
shown so that the user can maintain one or more fingers on the stationary handle 
326 while operating the movable handle 332 or the inner member handle 396 with 
the thumb and/or other fingers of the hand. Movable handle 332 is preferably biased 

41 


PCT/US96/00031 

WO 96/22056 

toward stationary handle 326 so that whan the movable handle is released, for 
example to operate the inner member handle 396, outer tubular member 346 will be 
moved over jaws 366 and 368 to olosa the jaws toother. Inner member 388 oan 
men be moved diet* against the proximal bias of sprin 9 402 disposed within the 
hub by exerting a dista! force on the inner member handle 396. If engaged, safely 
laver 394 must first be dsengaged by rotating the lever until a lower end of the lever 
is radially spaced from the flange to allow unobstructed passage of the flange pas. 
the lever. The inner member 388 can be advanced distelly until handle 396 abuts 
the bottom and rear walls of the hub. The curved confutation of the hub bottom 
wall 386 provides clearance for the arcuate portion of handle 396 allowing the 
arcuate portion of the handle to be spaced closer to movable handle 332 and to 
conform to the shape of the hub when depressed. 

From the above, it will be appreciated that the endoscopic instrument of the 
prasen. invention permits multiple functions to be performed endoscopically by use 
of a forceps unit haw* a tubular member with jaws configured for grasping or 
hewing objecte such as anatomical tissue or needles and a removable operating unit 
navfcg an inner member telescopfcally fitted within the forceps unit tubular member 
and carrying various operating members. By • operating member" is meant any 
medical device, implement or accessory for performing at leas, one of me functtons 
of cutting, cdlecttng ttssue for a biopsy, penetrating, injecting fluids, creaflng suction, 
aspirattng, irrigating, grasping, manipulating, hooking, dissecttng and cauterizing, for 
example. The tubular member and jaws of me forceps unit are preferably formed as 
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an integral one-piece construction and are movably disposed within an outer tubular 
member to permit sliding movement of the outer tubular member over the jaws. The 
outer member and tubular forceps member can be mounted by a housing and 
coupled using any suitable handle mechanism and linkages for producing relative 
movement between the jaws and the outer tubular member. Because the jaws are 
carried at the end of a tubular body, the forceps unit can be positioned within an 
anatomical cavity with various inner members being advanced distally through the 
tubular body for performing different functions. The inner members of the operating 
unit carry instruments or operating members such as single-edge cutting blades, 
scissors, biopsy containers, cauteries, solid and hollow needles, ligatures, hooks 
and/or endoscopes, for example, and are easily removed from the tubular member 
of the forceps unit for replacement by other inner members without removing the 
forceps unit from the anatomical cavity. The inner members can also have hollow 
tubular shafts open at a distal end for facilitating visualization with a conventional 
endoscope, illumination with fiber optics or other suitable light sources, for passage 
of implements such as blades or ligature appliers to cooperate with instruments 
mounted at the distal end of the inner member tubular shaft, and/or for introducing 
or collecting fluids prior to, during or after an operative step, such as cutting or 
puncturing, is completed. When a tubular shaft is closed at a distal end and a hollow 
needle or hook extends from an opening in the closed distal end, the inner member 
can be used for precisely administering medicaments such as vasoconstrictors (e.g., 
epinephrine) or other fluids to an operative site, or for passing lengths of suture 
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material through the hollow needle or hook to suture tissue within the anatomical 
cavity. 

The operating unit inner member can be biased proximally within a hub 
configured to mount the forceps unit housing in a releasable manner, can be fixed 
to such a hub, or can be inserted directly into the housing for being advanced distally 
through the forceps unit. If biased within a hub, the inner member is advanced into 
the intermediate member carrying the jaws by threadedly or otherwise engaging the 
hub to the housing and is positioned between the jaws by distal movement of a 
handle mounted at the proximal end of the inner member outside the anatomical 
cavity. Any locking mechanism, including levers, spring-biased detents or a lost- 
motion coupling, can be used for locking the inner member flange at locations at or 
between the proximal and distal ends of the hub. If fixed, the inner member is 
advanced between the jaws simply by mounting the hub to the housing. The forceps 
unit housing and operating unit hub can have any configuration for being re.easab.y 
coupled including threaded or telescoping portions, detents, latches or any other type 
of suitable connection. The housing and hub can be cylindrical or rectangular as 
shown or have any other configuration in cross-section. 

jaws 18 and 20 of the present invention can be straight, curved and/or angled 
and can have integrally formed or removable inserts with configurations for grasping 
and holding tissue and objects such as need.es. The inserts can have any 
combination or number of longitudinal grooves formed in the inserts for 
accommodating operating members such as blades, scissors, biopsy tools, needles, 
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hooks, surgical clips or any other types of medical implements. The grooves can 
extend part way to define stops or abutments limiting distal movement of the 
operating members or can extend the complete length of the inserts to form openings 
or apertures at a distal end of the jaws to allow passage of the operating members 
beyond the distal end of the jaws when the jaws are closed. The jaws can have any 
shape in cross-section when closed, including circular, elliptical, rectangular and 
polygonal configurations, and can have opposed arcuate or concave portions for 
clamping tubular objects without compressing the objects. Integral blades can be 
carried by one or both jaws and centrally located for cutting anatomical tissue or can 
be offset laterally from the central longitudinal axis of the jaws to permit better 
visualization and the formation of a longitudinal groove for passage of other 
operating members through the jaws. If a single blade is carried by one jaw, the 
other jaw can carry an opposed blade in a manner to permit sliding contact with 
scissor-like cutting, direct abutment of cutting edges to produce a chopping cut, 
and/or can form a pocket for receiving the cutting edge of the opposed blade to 
permit partial or complete closure of the jaws together. Furthermore, any blade of 
a scissor device carried by the jaws or an inner member of the present invention can 
be provided with a sharp hook extending transversely from the distal end of the blade 
in opposed relation to the other blade. 

When the jaw inserts are removable, the empty cavities defined by the jaws 
can be used for accommodating cartridges holding surgical staples or clips such that 
by closing the jaws the staples or clips can be applied to anatomical tissue. 


45 


PCT/US96/00031 

WO 96/22056 

Moreover, the elongate tubular structure of the inner member permits a series of 
cartridges to be carried therein for being applied individually within the anatomical 
cavity without removal of the inner member. 

The position of electrical connector 92 opposite handle 90 on operating unit 
13 is merely exemplary of the many various locations at which an electrical connector 
can be positioned. For example, an electrical connection could be made directly with 
the intermediate member flange through the housing of the forceps unit to utilize the 
forceps jaws as conductive elements for performing electrosurgery. Also, inner 
surfaces of any of the tubular members, such as tubular members 54 and/or 74, can 
be electrically insulated to permit passage of electrosurgical instruments 

therethrough as a backup. 

The handles and linkages shown and described herein for sliding the outer 
member over the jaws are exemplary of the types of conventional handle 
mechanisms suitable for performing the function of closing the jaws; accordingly, the 
handles can have any configuration for producing relative movement between the 
outer and intermediate members, including two pivoted legs with finger loops and 
sliding brackets as shown, one fixed and one pivoted leg with finger loops, a pistol 
grip with a movable trigger, or resilient U-shaped members connected between outer 
and intermediate members. Moreover, the handles can have any orientation relative 
to the longitudinal axis of the instrument including, for example, substantially 
transverse orientations whereby the handles extend transversely from a sidewall of 
the housing or substantially longitudinal orientations whereby the handles extend 


WO 96/22056 


PCIYUS96/00031 


longitudinally from a rear wall of the housing and are operated like a scissors or even 
rotatable configurations whereby the handles can be moved between transverse and 
longitudinal orientations as desired. Suitable linkages include brackets with sliding 
motion, gears mounted on or between handles and the outer and intermediate 
members, pulleys and cords or any other direct or indirect coupling mechanisms. 
The intermediate and outer members can be frictionally fitted to maintain a current 
position by resisting relative movement, can be biased apart with a bias member 
such as a torsion spring connected between the handles or a helical coil spring 
disposed around the intermediate member and held in compression between 
intermediate and outer member flanges, or can be biased together as desired. If the 
outer tubular member is biased relative to the intermediate member, a mechanism 
can be provided for releasing the bias member to permit the outer tubular member 
to be maintained at any position relative to the jaws, for example by frictional 
engagement. 

The components of the endoscopic instalment of the present invention can be 
made of any suitable, medical grade materials to permit sterilization for re-use or for 
single patient use. The components can be made of multiple parts of various 
configurations and materials to reduce cost. The forceps unit and/or operating unit 
can have various valves, stop cocks and seals to control fluid flow therethrough, such 
as the valve 362 shown in Fig. 63 or the valve shown schematically in phantom in 
Fig. 2 at 58, and conventional detent mechanisms can be used to connect or latch 
the hub with the housing when the forceps unit and the operating unit are assembled. 
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The features of the various embodiments described above can be combined 
in any manner desired dependent upon the operational requirements of the 
procedure to be performed and the complexity of the endoscopic instrument. 

Inasmuch as the present invention is subject to many variations, modifications 
and changes in detail, it is intended that all subject matter discussed above or shown 
in the accompanying drawings be interpreted as illustrative only and not be taken in 
a limiting sense. 
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What Is Claimed Is: 

1 . An endoscopic instrument comprising 
a housing; 

an outer tubular member having a proximal end mounted by said housing and 
terminating distaily at a distal end; 

an intermediate member having a tubular body disposed telescopically within 
said outer tubular member, a proximal end mounted by said housing and an integral 
one-piece distal end defining a pair of opposed jaws resiliency biased apart; 

an inner member removably disposed at least partly within said intermediate 
member and carrying an operating member; and 

handle means coupled with at least one of said intermediate and outer tubular 
members for creating relative movement between said intermediate and outer tubular 
members, whereby said pair of opposed jaws is closed when said distal end of said 
outer tubular member is advanced distaily over said jaws. 

2. An endoscopic instrument as recited in claim 1 wherein said jaws define 
opposed grasping surfaces. 

3. An endoscopic instrument as recited in claim 2 wherein a longitudinal 
groove is formed in one of said opposed grasping surfaces. 
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4. An endoscopic instrument as recited in claim 3 wherein said 
longitudinal groove extends part way along said grasping surface to define a stop 
limiting distal movement of an operating member advanced along said groove. 

5. An endoscopic instrument as recited in claim 3 wherein said 
longitudinal groove extends along an entire length of said grasping surface to define 
an aperture at a distal end of said jaw. 

6. An endoscopic instrument as recited in claim 2 wherein a longitudinal 
groove is formed in each of said opposed grasping surfaces. 

7. An endoscopic instalment as recited in claim 6 wherein said 
longitudinal grooves extend part way along said grasping surfaces to define a pair 
of stops limiting distal movement of an operating member advanced along said 
grooves. 

8. An endoscopic instrument as recited in claim 6 wherein said 
longitudinal grooves extend along entire lengths of said grasping surfaces to define 
an aperture at a distal end of said jaws. 

9. An endoscopic instalment as recited in claim 2 wherein at least one of 
said grasping surfaces carries a cutting blade. 
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10. An endoscopic instrument as recited in claim 9 wherein one of said 
grasping surfaces carries a cutting blade and a pocket is formed in said opposed 
grasping surface for receiving said cutting blade. 

11. An endoscopic instrument as recited in claim 9 wherein said opposed 
grasping surfaces carry opposed cutting blades. 

12. An endoscopic instrument as recited in claim 1 1 wherein said cutting 
blades are arranged to slidingly contact when said jaws are closed and pockets are 
formed in said grasping surfaces alongside said cutting blades for receiving said 
opposed cutting blade. 

13. An endoscopic instrument as recited in claim 9 wherein a groove is 
formed in at least one of said grasping surfaces and said cutting blade is laterally 
offset from said groove. 

14. An endoscopic instrument as recited in claim 1 and further comprising 
cam members carried on outer surfaces of said jaws. 

15. An endoscopic instrument as recited in claim 1 wherein said jaws 
include opposed arcuate portions defining an opening between said jaws. 
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1 6. An endoscopic instrument as recited in claim 1 wherein one of said jaws 
is fixed parallel to a longitudinal axis of said intermediate member and the other of 
said jaws is movable. 

1 7. An endoscopic instrument as recited in claim 1 wherein said operating 
member includes a blade with a distal cutting edge. 

18. An endoscopic instrument as recited in claim 17 wherein said inner 
member includes a tubular shaft having an open distal end and said blade is 
disposed diametrically across said open distal end of said tubular shaft. 

1 9. An endoscopic instrument as recited in claim 1 8 wherein a longitudinal 
groove is formed in at least one jaw and said blade is arranged to slide along said 
groove when moved between said jaws. 

20. An endoscopic instrument as recited in claim 1 wherein said operating 
member includes a pair of pivoted blades with opposed cutting edges. 

21 . An endoscopic instrument as recited in claim 20 wherein one of said 
blades is fixed to extend longitudinally and the other of said blades is movable. 


52 


WO 96/22056 PCT/US96/00031 

22. An endoscopic instrument as recited in claim 20 wherein both blades 
are movable. 

23. An endoscopic instrument as recited in claim 20 wherein a pair of 
opposed grooves are formed in said jaws and said blades are biased apart to fit 
within said grooves when advanced between said jaws. 

24. An endoscopic instrument as recited in claim 1 wherein said operating 
member includes a pair of opposed biopsy boxes. 

25. An endoscopic instrument as recited in claim 24 wherein one of said 
biopsy boxes is fixed to extend longitudinally and the other of said biopsy boxes is 
movable. 

26. An endoscopic instrument as recited in claim 24 wherein both of said 
biopsy boxes are movable. 

27. An endoscopic instrument as recited in claim 24 wherein a pair of 
opposed grooves are formed in said jaws and said biopsy boxes are biased apart to 
fit within said grooves when advanced between said jaws. 
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28. An endoscopic instrument as recited in claim 1 wherein said inner 
member includes a tubular shaft and said operating member includes a needle 
having a tissue penetrating distal end, said needle being carried at a distal end of 
said tubular shaft. 

29. An endoscopic instrument as recited in claim 28 wherein said needle 
is coaxial with said inner member tubular shaft. 

30. An endoscopic instrument as recited in claim 28 wherein said needle 
is offset from a central longitudinal axis of said inner member tubular shaft. 

31 . An endoscopic instrument as recited in claim 28 wherein said distal end 
of said tubular shaft is open and said needle is solid. 

32. An endoscopic instrument as recited in claim 28 wherein said distal end 
of said tubular shaft is closed and said needle is hollow and extends from an opening 
in said closed distal end of said tubular shaft. 

33. An endoscopic instrument as recited in claim 28 wherein said needle 
is curved. 
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34. An endoscopic instrument as recited in claim 28 wherein a channel is 
formed along the length of said needle. 

35. An endoscopic instrument as recited in claim 34 and further comprising 
an implement telescopically fitted within said inner member tubular shaft and carrying 
a cutting blade at a distal end for sliding along said channel. 

36. An endoscopic instrument as recited in claim 28 wherein said needle 
is angled. 

37. An endoscopic instrument as recited in claim 28 wherein a groove is 
formed in at least one of said jaws and said needle is configured to slide along said 
groove when said jaws are closed. 

38. An endoscopic instrument as recited in claim 1 wherein said inner 
member includes a tubular shaft and said operating member includes a hook. 

39. An endoscopic instrument as recited in claim 38 wherein said hook 
includes a shank coaxial with said inner member tubular shaft. 
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40. An endoscopic instrument as recited in claim 38 wherein said hook 
includes a shank offset from a central longitudinal axis of said inner member tubular 
shaft. 

41 . An endoscopic instrument as recited in claim 38 wherein a distal end 
of said tubular shaft is open and said hook is solid. 

42. An endoscopic instrument as recited in claim 38 wherein a distal end 
of said tubular shaft is closed and said hook is hollow and extends from an opening 
in said closed distal end of said tubular shaft. 

43. An endoscopic instrument as recited in claim 38 wherein a channel is 
formed along an inner edge of said hook. 

44. An endoscopic instrument as recited in claim 43 and further comprising 
an implement telescopically fitted within said inner member tubular shaft and carrying 
a cutting blade at a distal end for sliding along said channel. 

45. An endoscopic instrument as recited in claim 44 wherein said cutting 
blade has a curved distal cutting edge configured to conform to the shape of said 
hook. 
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46. An endoscopic instrument as recited in claim 38 wherein said hook is 
angled. 

47. An endoscopic instrument as recited in claim 38 wherein a groove is 
formed in at least one of said jaws and said hook is configured to slide along said 
groove when said jaws are closed. 

48. An endoscopic instrument as recited in claim 1 and further comprising 
a hub configured to be releasably coupled with said housing and to carry said inner 
member. 

49. An endoscopic instrument as recited in claim 48 wherein said inner 
member is biased proximally relative to said hub and further comprising a handle 
mounted on said inner member externally of said hub for being advanced distally. 

50. An endoscopic instrument as recited in claim 49 and further comprising 
safety means for locking the inner member to prevent movement relative to said hub. 

51. An endoscopic instrument as recited in claim 1 wherein said inner 
member includes valve means at a proximal end for controlling passage through said 
inner member. 
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52. An endoscopic instrument comprising 
a housing; 

an outer tubular member having a proximal end mounted by said housing and 

terminating distally at a distal end; 

an intermediate member having a tubular body disposed telesoopioally within 
said outer tubular member, a proximal end mounted by said housing and an integral 
one-piece distal end defining a pair of opposed jaws resiliently biased apart, said 
intermediate member defining a lumen in communloaUon with an opening in saki 
housing; 

bias means for biasing said outer tubular member over said jaws; and 
handle means coupled with at least one of said intermediate and outer tubular 
members for aeating relative movement between said intermediate and outer tubu.ar 
members, whereby said pair of opposed jaws can be opened when said distal end 
of said outer tubular member is retracted proximaily relative to said jaws. 

53. A method of performing endoscopic procedures comprising the steps 

of 

introducing a tubular member with integrally formed jaws through an opening 
in an anatomical cavity wall; 

grasping anatomical tissue with the jaws; 

advancing an inner member distally through the tubular member; and 
performing a medical procedure with the inner member. 
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54. A method as recited in claim 53 wherein said performing step includes 
the step of using an operating member carried at a distal end of the inner member 
to perform at least one of the functions of cutting, cauterizing, penetrating, injecting, 
grasping, manipulating, hooking, collecting a biopsy, creating suction, dissecting, 
irrigating and aspirating. 

55. A method as recited in claim 53 wherein said introducing step includes 
closing the forceps jaws by sliding an outer tubular member over the jaws. 

56. A method as recited in claim 55 wherein said grasping step includes 
sliding the outer tubular member off of the jaws to permit the jaws to resiliency 
separate, positioning the anatomical tissue between the separated jaws and sliding 
the outer tubular member over the jaws to close the jaws around the anatomical 
tissue. 

57. A method of performing endoscopic procedures comprising the steps 

of 

introducing a tubular member with integrally formed jaws through an opening 
in an anatomical cavity wall; 

advancing an inner member carrying an operating member distally through the 
tubular member until the operating member protrudes distally from the jaws; and 

performing a medical procedure with the operating member. 
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58. A method as recited in claim 57 wherein said performing step includes 
using the operating member to perform at least one of the functions of cutting, 
cauterizing, penetrating, injecting, hooking, grasping, dissecting, manipulating, 
collecting a biopsy, creating suction, irrigating and aspirating. 

59. A method as recited in claim 57 wherein said introducing step includes 
closing the forceps jaws by sliding an outer tubular member over the jaws and said 
advancing step includes moving a cutting blade along a groove formed in the jaws. 

60. A method as recited in claim 57 wherein said introducing step includes 
closing the forceps jaws by sliding an outer tubular member over the jaws and said 
advancing step includes the step of moving a needle along a groove formed in the 
jaws. 

61 . A method as recited in claim 57 wherein said introducing step includes 
closing the forceps jaws by sliding an outer tubular member over the jaws and said 
advancing step includes moving a hook along a groove formed in the jaws. 

62. A method as recited in claim 61 and further comprising the steps of 
maintaining the jaws in a closed condition, positioning anatomical tissue between the 
hook and the closed jaws and retracting the hook in a proximal direction to hold the 
anatomical tissue between the hook and the closed jaws. 
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63. A method as recited in claim 62 and further comprising the step of 
advancing a cutting blade through the inner member to slide along a channel formed 
in the hook and cutting the anatomical tissue held between the hook and the closed 
jaws. 

64. A method of performing endoscopic procedures comprising the steps of 
introducing a tubular member with integrally formed jaws through an opening 

in an anatomical cavity wall; 

advancing an inner member distally through the tubular member until an 
operating member carried by the inner member is disposed between the jaws, the 
operating member having opposed distal portions biased apart; 

opening the jaws to permit the opposed distal portions of the operating 
member to separate; 

positioning anatomical tissue between the opposed distal portions of the 
operating member; and 

closing the jaws to move the opposed distal portions of the operating member 
toward one another. 

65. A method as recited in claim 64 wherein said advancing step includes 
positioning an operating member having a pair of pivoted blades with opposed 
cutting edges between the jaws. 
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66. A method as recited in claim 64 wherein said advancing step includes 
positioning an operating member having a pair of opposed biopsy boxes between the 
jaws. 
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